Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.007 Å; disorder in main residue; R factor = 0.017; wR factor = 0.040; data-to-parameter ratio = 16.9.
Related literature
For synthesis of the precursor tris(naphthalene)tantalate, see: Brennessel et al. (2002) . For related MX(cot) 2 , M = Nb, Ta, X = Cl, Me, Ph, see: Schrock et al. (1976) . For the only other structurally characterized 8 -coordinated cyclooctatetraenetantalum species to date, (-1,4-bis(trimethylsilyl)cot)Me 3 Ta, see: Clegg & McCamley (2005) . For the compound containing the previous longest terminal Ta-I distance, see: Berneri et al. (1998) . For Zr(cot) 2 , which also contains both 4 -cot and 8cot units, see: Cloke et al. (1994) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data [Ta(C 8 (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
Comment
Bis(cyclooctatetraene)iodotantalum, TaI(cot) 2 , is the first structurally authenticated mixed halogen-cot complex of a group 5 metal (Fig. 1) . In prior work, reaction of MCl 5 , M = Nb, Ta, with two equivalents of K 2 [cot] was suggested to afford the chloro analogs, MCl(cot) 2 (Schrock et al., 1976) . Although these compounds were not isolated or fully characterized in solution, the 1 H NMR spectrum of the niobium complex in CD 2 Cl 2 at 273 K showed two singlets in a 1:1 ratio at δ 5.49 and 6.24 p.p.m., in excellent agreement with those observed for TaI(cot) 2 in THF-d 8 , see below. Thus, our study provides additional support for the existence of NbCl(cot) 2 and TaCl(cot) 2 and suggests that the latter contain η 4and η 8 -cot groups, as observed in TaI(cot) 2 . Structural features of the η 4 -cot group in TaI(cot) 2 are nearly identical to the one present in [Ta(cot) 3 ] 1- (Brennessel et al., 2002) . For example, the η 4 -cot-(centroid)-Ta distances in these two species are 2.023 and 2.025 Å, respectively. The only other structurally characterized η 8 -cot-Nb or -Ta complex for comparison is TaMe 3 (cot") (Clegg & McCamley, 2005) , where cot" = 1,4-bis(trimethylsilyl)cyclooctatetraene, in which the η 8cot"-(centroid)-Ta distance, 1.627 Å, is slightly longer than the corresponding distance in TaI(cot) 2 , 1.606 Å, likely owing to the more bulky nature of cot" versus cot. The only surprising feature in the structure of TaI(cot) 2 is the unusually long Ta-I distance of 3.0108 (5) Å, which exceeds the prior "record" value of 2.9621 (7) Å, observed in the 7-coordinate complex, TaI(CO) 4 (tmen), tmen = 1,2-bis(dimethylamino)ethane (Berneri et al., 1998) . Because the η 4 and η 8 units in the formally Zr(IV) complex, Zr(cot) 2 (Cloke et al., 1994) and TaI(cot) 2 are quite analogous in structure and binding to the respective metals, the tantalum complex is best formulated to contain Ta(V). 
Experimental

Refinement
The η 8 -cot ligand is modeled as disordered over a crystallographic mirror plane (50:50). Bond lengths and angles in the were heavily restrained to be similar. H atoms were placed geometrically and treated as riding atoms: C-H = 0.95 Å with U iso( H) = 1.2U eq (C).
Figure 1
The structure of the molecule without hydrogen atoms, showing the atom numbering. Only one of the two positions of the disordered ligand is shown. Displacement ellipsoids are drawn at the 50% probability level. Refinement. The η 8 -cot ligand is modeled as disordered over a crystallographic mirror plane (50:50). Bond lengths and angles in the η 8 -cot ligand were restrained to be similar to those of their neighbors. Anisotropic displacement parameters for pairs of atoms opposite to each other were constrained to be equivalent, and those of symmetry-related atom pair C11 and C12 were heavily restrained to be similar. H atoms were placed geometrically and treated as riding atoms: C-H = 0.95 Å with U iso( H) = 1.2U eq (C).
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